Decision-Making Trial and Evaluation Laboratory (DEMATEL) method is widely used in many real applications. With the desirable property of efficient handling with the uncertain information in decision making, the fuzzy DEMATEL is heavily studied. Recently, Dytczak and Ginda suggested to defuzzify the fuzzy numbers firstly and then use the classical DEMATEL to obtain the final result. In this short paper, we show that it is not reasonable in some situations. The results of defuzzification at the first step are not coincide with the results of defuzzification at the final step.It seems that the alternative is to defuzzification in the final step in fuzzy DEMATEL.
Introduction
Decision making is a very important process in many intelligent systems.
A number of methodologies are developed to handle decision making. One of the widely used methods is Decision-Making Trail and Evaluation Laboratory (DEMATEL), originally presented by Fontela and Gabus [1] . Due to its efficiency in modelling of the structure of the cause-effect relationships (directed or influences) between different components in the complex systems, the DEMATEL has been widely used in many fields [2, 3, 4, 5, 6, 7, 8] . In order to address the modelling of uncertain information, the DEMATEL is generalized with fuzzy sets theory to handle decision making under uncertain environment [9, 10, 11, 12, 13, 14] .
Recently, some researches argue that a concept of explicit fuzzy data processing in DEMATEL needs a thorough rethink [15] . The authors suggest to transform the fuzzy evaluations into crisp data prior to the actual processing of data using DEMATEL. In this short paper, we use a numerical example to show that there is the difference in the results between the existing fuzzy DEMATEL and the proposed method by Dytczak and Ginda [15] , which will have the effect on the final decision making. In other words, it does matter in the decision making under uncertain environment based on fuzzy DEMA-TEL that in which step to transform the fuzzy numbers, in the first step or in the final step.
The remain of this paper is organized as follows. Section 2 presents some preliminaries, including the brief introduction of the method proposed by Dytczak and Ginda [15] . We use a numeral example to show the shortcoming of Dytczak and Ginda's method in section 3. In section 4 we argue that, either in the aspect of qualitative or in the aspect of quantitative, it is not a real alternative to transform fuzzy numbers to corresponding crisp data prior to the processing of data using DEMATEL procedure. Section 5 ends this paper with a brief conclusion.
Problem Description
The distinction of these fuzzy-DEMATEL methods focuses on the choice of fuzzy set, which includes triangular fuzzy numbers, trapezoidal fuzzy numbers, L-R fuzzy numbers et.c. [16] . In this paper, the same fuzzy-DEMATEL method with [15] is applied.
The fuzzy evaluations used in this paper are based on triangular fuzzy numbers(TFNs). TFN X is composed of three crisp numbers: lower limit(x (l) ), medium value(x (m) ), and upper limit(x (u) ). TFN is widely used in fuzzy-DEMATEL methods [13] . Detailed analysis of TFN would not be included for it is not the focus of this paper. Further description of TFN and fuzzy set theory can be found in [17] .
When the fuzzy evaluations are acquired, the crisp evaluations are obtained by applying defuzzification to the fuzzy evaluations. However, the defuzzification operation cannot be defined as a single universal process [16] .
In this paper, the TFNs are defuzzified with Eq.(1) in correspondence with the discussion paper [15] .
The crisp evaluations and fuzzy evaluations are then processed by crisp DEMATEL and fuzzy-DEMATEL methods, respectively. Fuzzy-DEMATEL treats the lower limit, middle value and upper limit separately with crisp DEMATEL method. The numeric result of fuzzy evaluations is defuzzified at the end of the fuzzy-DEMATEL process with Eq.(1). Detailed description of the process can be found in the discussion paper [15] .
From the view of qualitative
We have discovered several cases in which crisp DEMATEL and fuzzy-DEMATEL derive different ranks of objects. Following is one of the counter examples.
The counter example is composed of 5 objects: A,B,C,D,E. Crisp scale is composed of 4 levels rank from 0 (lack of influence) to 3 (extreme influence).
Fuzzy scale have corresponding levels to crisp scale levels (N,L,H,S). The fuzzy set of each level is shown in Fig.1 .Both crisp and fuzzy scales are identical to the proposed discussion paper [15] .
Direct influence of objects is evaluated by a single expert. The structure of influences between factors in the counter example is shown in Fig.2 . Line patterns of arcs correspond to different direct influence levels:
1. Dotted line pattern corresponds to the 0/N scale level. We applied the crisp DEMATEL method as well as fuzzy-DEMATEL method to our counter example. Result is shown in Fig.3 . Red markers denote to crisp DEMATEL result, and blue markers denote to fuzzy-DEMATEL result.
As can be seen from Fig.3 , the ranks of R+C and R-C are different in crisp model and fuzzy model. The detailed results are provided in Table. 1
It is obviously shown that the R+C and R-C of objects altered dramat- 
From the view of quantitative
It is inevitable to cause information distortion in the process of defuzzification. The main reason is that a single value is used to represent a fuzzy numbers, which is, actually a set of values. For a designer or manager of a decision support system, it is more reasonable that the information distortion in the system is as less as possible. The fuzzy model and the crisp model proposed by Dytczak and Ginda [15] is compared from the view of quantitative in this section.
As shown in Fig. 4 , the inputs of both models are TFNs. In the fuzzy DEMATEL model, the defuzzification is arranged in the last step, while the defuzzification in crisp DEMATEL model is set in the first step. Comparing The main reason for this is due to the uncertain information in fuzzy model is maintained during the whole process of DEMATEL until the last step.
From Fig. 4 we can see that the information distortion arise earlier in crisp model. For a decision maker,he or she may face a question which model is more preferable to make a confidential decision. If they want to dutifully maintain the uncertainty of data under uncertain environment, they would prefer fuzzy mode due to the less information distortion. However, the method to defuzzify fuzzy numbers at the first step to use DEM-TATEL is not a real alternative. We use a numerical example to show that, even in the situation we takes only the qulative into consideration, the results of defuzzify firstly are not coincide with those of defuzzify finally. From the point of reliable degree, defuzzication in final step is more reasonable since the information distortion in this manner is better than defuzzification in the first step. To our opinions, with the development of computer science, the cost on computational complexity is deserved for a more confidential decision making in fuzzy DEMATEL.
